The design of the manganese mineral powder experiment on carbon steel began with the desire to see the phenomenon of Ferro (Fe) and manganese (Mn) metal atoms with the help of high-temperature heat. This phenomenon is tried by using a pack carburizing using manganese mineral powder and using an air conditioner for the extraction process. This research also deals with the pyrometallurgical process. The research method used is a true experimental design and factorial experimental methods. After calculating the ANOVA in a factorial experiment, the hardness of the steel can be known because it is influenced by the holding time factor and its interactions, namely the temperature and composition of the coal. The purpose of this study is to produce a hardness value in accordance with the formation of manganese content on the surface of carbon steel. After the Scanning Electron Microscope (SEM) test, it appears that the surface morphological changes in the steel are rougher than the original object and the Energy Dispersive X-ray Spectroscopy (EDX) test forms the composition of the steel alloy on the surface.
Introduction
Manganese material is a very important element that is used in a variety of industrial uses, for example, friction-resistant steel and batteries, [1] . Nearly 90% of manganese in the world is used for the iron and steel industry. Manganese is used in the production of mild steel, high carbon ferromanganese and silicomanganese. [2] . One area with promising manganese deposits is manganese from the island of Timor, East Nusa Tenggara province. Manganese layers related to sedimentary rocks have been found in the south of Central Timor Regency, Timor Island, Indonesia [3] . Even the possibility is not closed to neighboring Timor Leste. Manganese (Mn) is a free element and is widely shaped like oxides, silicates, carbonates which are the most common compounds.
Carbon steel is a steel with a minimum content of alloying elements, so carbon steel is often engineered to increase toughness. The usual technique is to increase hardness by means of hardening in the form of heat treatment. One of the hardening methods is pack carburizing. Carburizing is the addition of carbon to the surface of low carbon steel at temperatures in the austenitic region, which generally is between 800°C to 950°C for low carbon steel [4] . The carburizing process on low carbon steel can increase surface hardness so that it can withstand hardness and strength increases. The process of packaging carburization with workpieces and carbon is placed in a container to ensure optimal surface hardening. Previous studies using walnut shells as carbonisation material and [5] , using cob powder and pearl house charcoal powder with carburizing can also increase the hardness of low carbon steel. In connection with the results of the aforementioned research, this study experimentally want to design manganese powder in certain particle sizes on carbon steel with a carburizing pack approach. More or less the same treatment is based on a new direct alloy process using manganese oxide composite pellets in the converter. [6] Steels with higher Mn content will be very sensitive to heating treatment and tend to have coarse grains. A characteristic of high Mn alloy steel is its fibrous structure. These fibers occur because Mn has a high reaction ability with various nonmetallic elements being MnO, MnS, MnO.SiO2 and (MnO) 2.SiO2 [7] . There are several methods in the process of metallurgical manganese namely pyrometallurgy and hydrometallurgy [8] . Hydrometallurgy can be interpreted as a way of processing metals from rocks or ores by using aqueous solvents, or in detail, hydrometallurgy is a process in metallurgical work where the use of a liquid chemical is used to dissolve a particular particle. Pyrometallurgy is a metal extraction process with thermal energy, the general temperature used ranges from 500°C -1600°C. At this temperature most metals are already in the liquid phase and sometimes even the gas phase [9] . Thus, the method used is the method of action for heat treatment in a heat treatment furnace and conduct morphological testing with SEM and chemical composition analysis (EDX). SEM is used to identify and characteristics that can provide higher resolution and provide assistance for researchers to be able to observe what is happening in and around the interface between the material and the oxide layer in detail [10] .While the results of the hardness test were analyzed by factorial experimental methods. It is stated that the approach used a pack carburizing approach, which is a diffusion process using manganese and coal as a reduction media.
The design of heat treatment of manganese powder on carbon steel with the carburization packaging process is expected to produce a suitable low carbon steel directly proportional to the reduction and oxidation of manganese from the pyrometallurgy process. Good experimental results will be achieved if the experimental design is developed statistically precisely in accordance with the design chosen. [ Generally, in a factorial experimental design, experimental trials (or runs) are performed at all combinations of factor levels [12] . In the factorial experiments, it can be seen the influence of individual factors and the influence of factor interactions. Talk about the significance of influence factors and their interactions, one of them uses the ANOVA method. Further explanation of the entire study explains the research journey from input to output with cause and effect diagram as in Figure 1 .
Method
The research stages begins with ideas on how to add the chemical composition of metal alloys to the surface of carbon steel, such as manganese. The aim is to produce steel that is tough, hard and friction-resistant. Previous research using the full factorial experimental design was used to analyze the effects of factors and their interactions [13] can be applied to this study. The mineral stone used is manganese from the South Central Timor district as a concentrate of manganese mineral powder for diffusion media. The method chosen in this study is the reduction process at high temperatures using coal. The stages of the study are illustrated in the flow chart in Figure 2 . The flow chart shows: a. The experimental design method used a factorial experiment with 3 factors and 2 levels. b. ANOVA testing uses one way ANOVA with a significance level (α) = 5%. If F.count <F. 
Discussion

Test Implementation
The test is carried out in accordance with the research plan approved above, and the results can be seen in the following 
Hypothesis Determination
H01:
There is no significant difference between the temperature (T) factors in influencing carbon steel hardness H11: There is a significant difference between the temperature (T)( factors in influencing the hardness of carbon steel. 2. H02: There is no significant difference between the holding time (H) factors in influencing the low carbon steel hardness. H12: There is a significant difference between the holding time (H) factors in influencing carbon steel hardness. 3. H03: There is no significant difference between coal reduction composition (C) factors in influencing carbon steel hardness. H13: There is a significant difference between the coal reduction composition (C) factors in influencing carbon steel hardness. 4. H04: There is no significant difference between the interaction of temperature factors and holding time (TH) in influencing carbon steel hardness. H14: There is a significant difference between the interaction of temperature factors and holding time (TH) in influencing carbon steel hardness. 5. H05: There is no significant difference between the interaction of temperature factors and coal reduction composition (TC) factors in influencing carbon steel hardness. H15: There is a significant difference between the interaction of temperature factors and coal reduction composition (TC) factors in influencing carbon steel hardness. 6. H06: There is no significant difference between the interaction of holding time factors and the composition ( HC) of coal reduction in influencing the hardness of carbon steel. H16: There is a significant difference between holding time interactions and the composition (HC) factors in influencing the hardness of carbon steel. 7. H07: There is no significant difference between the interaction of temperature factors, holding time and coal reduction composition (THC) in influencing the hardness of carbon steel. H17: There is a significant difference between the interaction of temperature, holding time and coal reduction (THC) in influencing the hardness of carbon steel.
ANOVA Test
Before testing the ANOVA normality tests are carried out on 40 experimental data. Data normality test results, the p-value of 0.2675 is greater than the significance level of 0.05 so that the data can be concluded as normally distributed. These data are performed ANOVA test on the value of low carbon steel hardness. ANOVA test results can be seen in Table 2 . as follows: Next to calculate the mathematical model of this experiment is to analyze the regression of each factor against the hardness value. The results of the regression analysis are shown in the following calculation table: 
Scanning Electron Microscope (SEM) Test with Energy Dispersive X-ray (EDX).
This test is more to describe the surface characteristics, topography, and texture of the experimental results and elemental composition of the compounds contained in the experimental steel. In the pictures (a), While none other than non-sulfur (S) and phosphorus (P) are non-metallic metals which are always the default steel and contain less than 0.05%. -Figures (c,f) . Chemical composition of steel surface at 1200°C and 30% coal in manganese powder, and holding time is 60 minutes. The same with 
Conclusion
Based on the results of the experimental design of low carbon steel hardness that received pyrometallurgy treatment with pack carburizing approach, it can be concluded: 1. Data normality test results, the p-value of 0.2675 is greater than the significance level of 0.05 so that the data can be concluded as normally distributed. 2. Table 3 . ANOVA test results show that holding time (T), holding time (T) -size (U) TU and temperature (T) -holding time (W) -size (U) or TWU affect hardness. These three factors are called influential because each Fcount> F table is strong enough to describe: Refuse H02 and accept H12 with F.count ≻ F. other elements on the steel surface from the oxidation and pyrometallurgical reduction process at a temperature of 1200 ° C.
